(ii)' a" > -K log n/n, for some K>0, then the series (1.1), at t = 0, converges.
Wang [2] has also framed examples showing that k in condition (i) of Theorem A cannot be replaced by any k' <k and condition (ii)' in Theorem B cannot be replaced by the condition
Hsiang [l] has recently tried to bridge the gap existing between conditions (ii)' and (ii)" by framing examples to prove the following theorem:
Theorem C. There exists an even function 4>(t), satisfying (i)', whose Fourier series diverges at t = 0, while
a" = o{(\og ny+^rr1}, for any r\ > 0.
The object of the present paper is to prove by framing examples that Theorems A and B of Wang are best possible in the sense that neither o's in conditions (i) and (i)' can be replaced by O's, nor conditions (ii) and (ii)' can be replaced by (iii) a" = 0(n~llkpn) and (iii)' a" = 0(log n-n~lp"), respectively, where {p"} is an arbitrarily chosen sequence of numbers, tending to infinity with n, however slowly.
Obviously the implication of Example 4, of this paper, showing the best possibility of (ii)', is of more far-reaching character than that of Hsiang.
My best thanks are due to Dr. B. N. Prasad for his valuable guidance during the preparation of this paper.
2.1. We shall prove the following theorems: There exists an even integrable periodic function <f>(t), such that (i) is satisfied and an = 0(n~1/kp"), {pn} being any arbitrarily chosen sequence of numbers, tending to infinity with n, however slowly, whose Fourier series, at f = 0, diverges. Theorem 3. There exists an even integrable periodic function 4>(t)' such that d>(u)du = 0 ( //log -), as t -> 0, and a" = 0(log n/n), whose Fourier series, at t = 0, does not converge. Theorem 4. There exists an even, periodic and integrable function 4>(t), such that (i)' is satisfied and an = 0(log n-n~lpn), {pn} being any arbitrarily chosen sequence of numbers, tending to infinity with n, however slowly, whose Fourier series diverges at t = 0. We now define an even function 4> ( for all values of p such that f" g p ^ f" +1, where {f"} is the sequence of integers such that Xfn^M<Xfn+i, and \pn} is an arbitrarily chosen sequence of numbers tending to infinity with n, however slowly, and let
The interval (a2n, a2n-i) will be denoted by I2n-We now define an even function (j>(t), such that (b(l) = sin (\2nd2nt), for t lying in I2n, and qb(t)=0 everywhere else in (0, it). It is easy to see that q>(t), being bounded, is integrable (L), and for / lying in I2n, I d>(u)du = 0{l/(X2llc?2»)} = o(tk). for all values of p such that fB ^p ^fB + l, where {fn} is the sequence of integers such that Arn^n<\r"+i. Let I2n denote the interval (a2n, a2n~i).
